Prospect for a ridge in p+Pb collisions
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More than 200 charged particles!
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The Ridge

1. There is a clear scale in the data
2. It is semi-hard and will be argued to be Q,
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Multiplicity the same as in Cu+Cu !
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Wave function of the proton

Figure courtesy of Francois Gelis
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Growth of gluon distribution function at small x is seen experimentally.

Data / figures from: http://mstwpdf.hepforge.org/



The role of STRONG color sources

Diagram: Min. Bias Central




High multiplicity are b=0 collisions
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Forward jet structure
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underlying event




Gluon radiation

As the energy is increased new gluons are emitted with probability
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And as long as the density remains low the evolution is linear
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BK Evolution Equation
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NLO BK Equation
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Deep inelastic scattering on the Proton
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Unintegrated gluon distribution
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k factorization: single gluon production

i Initial configuration
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k factorization: double gluon production
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k. factorization: double gluon production

Initial configuration
for nucleus 1

JIMWLK evolution
for nucleus 1
from Yypeam to Y,

: JIMWLK evolution
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from YP to Yq




Angular Structure
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Condition for Ridge (Qualitatively):
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Centrality Dependence
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Trigger Dependence
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Blast Wave |
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Blast Wave |l
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Blast wave results
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Results for Pb+Pb

Assoc. Yield
021202 pi°<40GeV  2<IAn|<4
o1sl Pb+Pb Vs =2.76 TeV
V,=0.85 *
0.1} *
V,=0.65 "&‘i ----- .
005} TteealL. b
; V,,:U'_____._____F_._____L_J *. Trig
0 2 4 6 8 10 12pPr (GV)



dN/dn

25

20

15

10

Multiplicity in p+Pb at 5 TeV

0-20% —=—
20-40 % —=—
40-60 % —eo—
60-80 % —e— |
80 -100 % ——

PHOBOS

333

Vs = 200 MeV'

-4 -2 0 2 4

Q4 = 0.336 GeV*

80

70

60 r

50 -

40 t

30 r

20 -

10

Q32 au = 0.336,0.336,0.504,0.672,0.840 GeV? Q3 b, = 0.504,0.672,0.840,1.008 GeV”

0

TIC.O.ITI.

Q% , = 0.168 GeV”



Ridge in p+Pb

6 I I I |
CMS Data: p+p Ny = 110 —m—
2.0 < pf*°° < 3.0 GeV central p+p —e—
5 | min. bias p+Pb ——
central p+Pb —=—
4 | i
3 » i
2 » 4
1 n .
|
0 1 2 3 4 5 6

Ridge in p+Pb is smaller than in p+p for CMS acceptance.
Signal will also have to be pulled from a larger background.
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Understanding the away-side
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There is a clear need for evolution between the triggered particles
(even for a rapidity gap as small as 2-4 units)



0.30

Jet Structure
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Summary

Strong color sources lead to a® enhancement of QCD
diagram responsible for near-side enhancement

Structure of ridge correlation constrains radial flow in p+p
Radial flow explains identical measurements in Pb+Pb

Ridge tougher to see in asymmetric collisions



Backup
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CMS Acceptance
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BFKL Formalism
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